ABSTRACT
INTRODUCTION
Leishmaniasis, parasitic infectious disease, caused by trypanosomatides from the genus Leishmania spp. widely expanded in the world. Transmission occurs in 88 tropical and subtropical countries where the sand fly vectors are present. According to the World Health Organization (WHO) data, approximately 350 million people worldwide, are at risk of infection [1] [2] [3] . In endemic areas the numerous natural reservoirs of parasites are present. Dog is the main reservoir, responsible for human infections [2, 3] . The incidence and the prevalence of the disease cannot be precisely defined. Visceral leishmaniasis (VL) cases increase around the World, with approximately 500,000 cases per year [2, 4, 5] , being a significant and dangerous opportunistic infection in people with acquired immune deficiency [6, 7] .
Montenegro is an endemic area for VL (Kala azar). Natural condition and geographical position (Mediterranean area) helps to the existence of the disease [8, 9] . Misbalance of Eco-system, increase of vector density and reservoirs of Leishmania spp., are causes of the expansion of the primary endemic focus, and number of infected cases. This also includes co-infections among different species of leishmania, as well as leishmania with other agents of vector borne diseases (VBD) complex in common endemic areas [10, 11] .
The life cycle of the parasite is relatively simple, whereas the immune-pathogenic mechanisms of infection are very complex and variable [1] .
Leishmania parasite lives a dual form life cycle, a flagella promastigote or amastigote forms. The promastigote are found in the vectors and are injected into the mammalian host during vector s blood meal [12, 13] . In the mammalian host, leishmania agents are obligate intracellular parasites of macrophages, dendrite cells and/ or neutrophils where are differentiate into amastigotes and can have different host cells and organ tropism, infecting superficial cells (dermal leishmaniasis-skin sores), mucocutaneous leichmaniasis [14] , or visceral cells (visceral leichmaniasis) [15, 16] .
Clinical manifestations of leishmaniasis depend of the outcome of the complex interactive relation of the parasites and immunological defense of the host. Every infection doesn't lead to the clinically manifested disease, however the persistence of live parasite long after the infection itself, put it into the group of important opportunistic agents [17, 18] .
Infection can be sub-clinically or clinically manifested with acute, sub-acute and chronic phase. Incubation in clinically manifested infections ranges from several weeks to several months. The general weakness and exhaustion are followed by organ manifestations, and with changes in the blood [19, 20] .
Etiological diagnosis of the disease is not easy. It is possible to detect it by examination or by culture samples obtained either by biopsy of the bone marrow, spleen, liver or lymph glands. Serological diagnosis is made on identification of specific antibodies that can be important for diagnostics itself, but which are not protective [21] [22] [23] .
Over decades, five-valents salt of antimony (Sbv) has been used for treatment of visceral leishmaniasis: sodium stibogluconate (Pentostamin) and meglumine antimonate (Glucantime). In recent years in many endemic areas a resistance to antimony drugs has been observed. Alternative medications that can be used are amphotericin B deoxycholate and pentamidin isethionate, but they are more toxic [24] [25] [26] [27] .
Treatment of leishmaniasis in human immunodeficiency viral infection (HIV patients) starts with an initial parasitological cure with five valents salt of antimony, amphotericine B. deoxycholate and lipid-associated amphotericin B. Secondary prophylaxis is conducted with liposomal amphotericin-B, miltefosine [28] .
Repellents, protective nears and protective clothes, vector control and reservoir elimination (the dogs) are used for prevention. The vaccine is still in the research phase.
Aim: Study presents epidemiological, clinical, laboratory characteristics of leishmaniasis in Montenegro for the period from 1992-2012, important for diagnosis, prognosis and public health aspects of disease.
METHODOLOGY
This is retrospective-prospective study in Montenegro, for the period from period of 1992 to 2012. The study included epidemiological, clinical and laboratory diagnostics, and specific microbiological and pathohistology analysis. Epidemiological dates are processed in cooperation with the epidemiology department and referred to the place of residence, owning a dog. Clinical data were related to the presence of fever, liver and spleen enlargement. Laboratory diagnosis included the values of white and red cells, blood platelets, biochemical parameters of the liver function, lactate dehydrogenasis (LDH). Specific microbiological analysis were etiologically confirmed through test of agglutination serologically, and analysis of bone marrow biopsy by direct microscopy of serial sections colored with the Romanowski and Giemsa -s staining, and immune-biochemical methods (Tat, CD34, CD117, CD15, Glycophorin A, CD31, CD79a, CD20, CD3, CD45RO, CD38, kappa, lambda, IgG, IgM, IgA, CD68). In Montenegro (in humans and dogs) two types of leishmania-L. donovani and L. infantum are presented.
Analysis of serums from different parts of Montenegro is done using the Indirect of 1500 dogs' Immune fluorescence (IIF) method. The results indicated the high infectiveness of dogs with leishmania parasites in the examined sample in endemic areas.
RESULTS
This are the results found in retrospective/prospective investigation of leishmaniasis in period from 1992 to 2012 in Montenegro. Visceral leishmaniasis (kala-azar) was diagnosed in 83 cases, and 1 (1.20%) case had dermal leichmaniasis, with 3 (3.61%) deaths. Analyses of ages shows different age cohort: 36 (43.37%) children, and 47 (56.63%) adults. Distribution of age among children population presented: 7 (19.45%) cases aged of 0 -4 years, 29 (80.55%) cases aged from 5 -15.
According to the geographic area where the disease was diagnosed, the expansion of kala-azar endemic focus in Montenegro is evident. Initially it included the narrow area of the southern part of the Montenegrin coast (between Bar and Ulcinj). According to the collected data, these areas now include the entire costal area of Montenegro from Ulcinj to Herceg Novi, the Scadar lake area, including Podgorica, Cetinje, and even some northern parts of Montenegro. Incidence rates of pediatric cases in 2001 year are presented in the Table 1 .
The obtained results indicated the high infectiveness of dogs with leishmanias, which is 83% in examined sample serum of 1500 dogs. The significance and interest in phlebotomies species is growing along with the increase in frequency of numerous viral, bacterial and parasitic infections in the group of vector borne diseases (VBD), in which phlebotomies are reservoirs and vectors of infections. Evolution adaptability, continuously allow phlebotomies to significantly expand their potential of vector and direct participation in expansion and causing VBD, which is in correlation with global changes of ecologic environment and natural base of VBD. This is already evident in practice and there is a tendency of further growth. Epidemiological studies conducted in period 1996-1999 and 2003 in the endemic area of kala-azar (the southern part of the Montenegrin coast) on 4770 samples of phlebotomies [8] showed presence of 5 kinds: Ph. Perfiliews (1%), Sergentomya minuta (12%), Ph. papatasi (11%), Ph. neglecticus (60%). Predominantly Ph. neglecticus is mostly found in indoor areas. It is assumed that the main vector in the Bar-Ulcinj region and in the northern-east Mediterranean is L. infantum. As in the prior studies, the number of phlebotomy in resistential facilities was increased. Examination [8] , show that for the first time in Montenegro the kind Pl. kandelaki, which is pertinent to Middle Asia and the neighboring Albania was identified in Montenegro as vector of L. infantum.
In our study, clinical diagnosis in manifest cases was made on the basis of non specific, multi-systemic manifestations.
Prevalence of general infective syndrome (fever, exhaustion, musculoskeletal pain, headache) was registered in all 83 cases (100%), enlarged spleen in 79 cases (95.18%), and liver in 37 (44.57%) cases. Laboratory analysis showed presence of anemia in 49 (59.04%) cases, pancytopenya in 32 (44.57%) cases, increased activity of serum aminotransferases in 37 (44.58%) cases ( Table 2) .
Patohystological diagnosis is based on bone marrow biopsy by direct microscopy of serial sections colored by the Romanowski and Giemsa s stained in 10 cases (Figure 1) , and by immune-biochemical methods (TdT, CD34, CD117, CD15, Glycophorin A, CD31, CD79a, CD20, CD3, CD45RO, CD38, kappa, lambda, IgG, IgM, IgA, CD68).
As to therapy treatment, the common treating with pentavalent antimony: glucantime was relatively satis- 
DISCUSION
In the period from 1992-2012 in Montenegro 83 cases of manifested kala-azar were registered. In the sample children population is presented with 36 cases. Based on the number of registered cases a conclusion may be drawn that the problem of this parasitic disease does not have a high significance. Viewed from the total number of inhabitants of Montenegro, the number of diseased is statistically significant, with 3 patients on 646,000 inhabitants per year. Statistical trend making predictions classifies it into infections which in the near future, when drastic changes of eco-system are expected due to the effects of globalization, may come to the focus of infective and veterinary pathology [10, 11] .
Since 1998 clinical studies, Projects-Transmissible Vector Borne Zoonoses in Montenegro of the University Medical School of Montenegro [10] , the International Project: SEE-ERA.NET Pilot Joint Call, and some others, have pointed out to the potential significance of this severe parasitic disease and the necessary measures were proposed. Visceral leishmaniasis is a severe parasitic disease from the group of VBD, both due to the pathogenic potentials of etiologic agents and to the fact that in the infected organism it leads to an immunodeficiency with an uncertain outcome [28] .
Complex immunogenetic mechanisms of the infection, place the macrophages into the focus of leishmaniasis infection [29, 30] .
In vitro studies using murine and human mononuclear phagocytes indicate that promastigote can be related to numerous macrophage receptors. Two surface promastigote molecules have been recognized as directly responsible for parasite 63 kDa neutral proteases adherence-gp63 [29, 30] . As well as lipophospoglycan (LPG) [31, 32] . As to the host, the adherence was mediated with numerous and various macrophage receptors including complement CR-1 and CR-3 receptors, manosa-fructosa receptors and many others.
It has been proved that both human and murine macrophages can activate interferon-y (INF-y) or cytokines to kill the intracellular amastigotes in such way that INF-y subsequently leads to activation of numerous oxidative and non-oxidative microbicidal mechanisms. Macrophage anti-leishmanial microbicidal mechanisms include the action of Tumor Necrosis Factor-alpha (TNF-alpha) and due to the INF-y they influence the induction of nitric-oxide synthase. In addition, on the surface of the cells specific anti leishmanial substances can be activated in the direct contact with CD4 + T lymphocytes with the assistance of TNF-alpha [33, 34] .
The numerous leishmanial immunology and immunogenetic studies on rats as models, showed that in L. donovani numerous substances that control resistance of intracellular pathogens have been discovered. These genes are also found in salmonella typhimurium and micobacterium spp [35] . Genetic determinants of human leishmaniasis are not sufficiently defined.
Manifestations of the disease and the course of the infection vary. Numerous studies in Africa [36] and Brazil [37, 38] showed that in small number of people infected with L. donovani or L. infantum/chagasi, progressive visceral leishmaniasis occurs. In smaller number the course of the infection is asymptomatic or with minor symptoms as a self-limiting infection.
It was obvious that infections, re-infections and protections, where associated with leishmania specific CD4 + T lymptocytes and Th-1 subtype of immune response, as well as with production of INF-y on leishmania antigens [39, 40] . Leishmania promastigote is capable of inhibiting production of Il-1 and TNF-alpha as a response to parasite presence [40] . In humans, it is typical that immunity to the L. donovani activation leads to hypersensitive skin reaction.
Visceral leishmaniasis is a multispectral syndrome. The largest number of infections is asymptomatic, which was shown both in screenings and in studies of a defined endemic area in the south part of the Montenegrin coast. Therefore the disease is considered as self limited and benign.
In Montenegro the single database does not exist and there's a lack of insight as to the real significance of this disease for the national pathology. Epidemiologically indicators of expanding of endemic focus are evident in clinical examinations of infection control and veterinary services in Montenegro (based on registration of number cases that got infected out of the registered endemic area as well as based on screening of dogs infected with this parasite as well as on reports on occurrence of clinical manifestations suspected on kala-azar in cattle in the northern parts of Montenegro) [11, 12] .
If we accept the known fact on persistence of live leishmanias long time after the infection, based on the recent facts on immunopathogenic potentials of parasites, it is obvious that the spectrum of clinical manifestations of the disease is not always the indicator of the seriousness of the disease. Gradual and progressive disabling of the coded cell immunity to combat the parasite is the essence of the infection, which is also significant for the prognosis of the disease. In our studies we considered theoretical possibilities of mutual action and reciprocal immunologic impact of L. donovani and different intracellular agents on the course and the seriousness of the disease from the aspect of their activity as opportunistic agents during clinical studies [36, 41] . We haven't registered this co-infections in examined sample of HIV/ AIDS patients (15 cases). The increases of resistance to antimony preparates that have been successfully used over years for leishmaniasis treatment prove that they became inefficient. In our series, it led to an alternative treating in 5 patients, with discutable therapeutical effects.
CONCLUSIONS
Leishmaniasis is a severe parasitic disease in the group of VBD around the world. In our country there is no single database and there's the lack of insight as to the real significance of VL in national pathology. Based on the number of registered cases a conclusion may be drawn that the problem of this parasitic disease does not have a high significance. Viewed from the total number of inhabitants of Montenegro, the number of diseased is statistically significant, with 3 patients per year on 646,000 inhabitants.
Investigations for the period 1992-2012, presents increasing number of documented cases of VL, increased number of clinically manifested syndromes of the disease and increase of the cases resistant to therapy.
Epidemiological studies of the period 1992-1999 presented indicators of expanding endemic area in Montenegro. The veterinary studies showed the high infectiveness of dogs with leishmanias, in 83% of examined sample serum of 1500 dogs. Investigations of vectors, analyzing 4770 samples of phlebotomies, showed presence of 5 kinds. In the 1993 for the first time in Montenegro the kind's Pl. kandelaki was identified, as vector of L. infantum.
It is very difficult to make the diagnosis of the leishmaniasis. Major part of infected cases was passed in sub clinical manner. New research confirmed that difficulties and prognosis of the outcome of the disease are not obligatory in correlation with clinical manifestations of the disease. The knowledge about persistence of live leishmanias long time after infection is based on the recent proofs on immune pathogenic potentials of parasites. We haven't registered leishmanias as an opportunistic agent in HIV/AIDS co infections, after analyzing a small group of target patients. The assumption is that in the future this type of co-infection might become reality. In additions to this, possibility of coexisting infections between leishmanias and large specter of various complexes of VBD agent's in common endemic areas represents a big problem.
The increase of the resistances to antimony drugs successfully used over years for the treatment of leishmaniasis proved that those became ineffective. In our series, it led to an alternative treating in 5 cases, with ineffective therapeutical results.
Apart from multidisciplinary work, leishmaniasis research priorities should include diagnostics, therapy, vectors' control, and the possibility of the use of vaccines, particularly in the endemic areas.
